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(57) Abstract: 



PURPOSE: A ferroelectric memory device is provided to easily reduce 
a cell size and to eliminate a pattern defect generated by reduction of 
the cell size in patterning a capacitor. 

CONSTITUTION: An active region and an inactive region are defined in 
a semiconductor substrate(200). A transistor is formed on the active 
region. A bit nne(240) is connected to a source region(217) of the 
transistor. A capacitor is formed on the bit line, connected to a drain 
region(218a,218b) of the transistor through a buried contact. The 
capacitor is simultaneously connected to each buried contact of two 
adjacent cells and extended across the two cells, so that the two cells 
share one storage electrode(250) and one plate electrode(260). 
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oi 2i= urn B2}^, biM ^^el2J ^•-^oii ^^eib dhi #5101 ^yi e^Hxi^^EiSj Eaioj 

S^Ofl S^EIOi ?inHAIEim it/srf- ^4^21 MS 01^01X1^ ^^^2X^1 DilSEI gxiOij SiOiAi, 

s^i ?iniAiEi^ A1S oisti-n Si^ 27hsi ^01 B^m ^g£s 

Ajge&W ^^71 2| OHS 5^-i{0il gAjM S^S ^♦fHS 2?H21 ^Oil S§^£10i 2i 

a. a sJStHi sjo^a, «i A^ol^ goi5h?ii ^ Sin, ^ A^oias a^^^ ?iSHAiEi siiEiy 

jE? 

£ 1 £ 2^ B C[|^ 2>^^2HI Mea S^xIM £AlEi- £9^Ai, E 1^ a HH^Sj^l 

^AlOSOfl CaS 2>^S3M OflHSI ^ OlOiOf^EOQ. £ 2^ £ 121 2 - 2^ SSSOIQ. 

£ 3 LHxi £ as fi y^l^^£^ ^Aiofiofi im ^'^Et^i Msa 5«m ^Sof:?i 

^Sl- Ef^E^OlD. 

200 : ofSfll 214 : ±7;k 

216 : mm §95^, 217 : ±±: 

218a, 218b : EeflSl g^. 230ft, 230b : Ejei 

240 : bie ee, 250 : 

25ai, 252b : DH§ 504,255 : ?>^^2ifi9f 

260 : 1^^. 270 : ^aiOlE EfS 

300 : ;»3I1 nHg. 400 : fll2 s^^ S^ej IB© 

410 : Xfll 420 : Xii2 

500 : 3^ nag 
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a ^^j|(Ferroelectrlc Memory Device) S 3 fe^^Ofl ^tJt 2!0ID. 

"31^' ^5 ^'l^^ asOil ej^JCR i^SSiil^^ AfgtJ^ mi"^^ QilHHI &*IOil CHZ^ SW 
$UX|I2 SiQ. Oiiaai i>^Sa i^l 2,»e4 «j^^(Pol(irizatlon PhenoDienon)M OlSo^^ 2! 

^^Al. EPROM EEPRO^tO^I dlShOl i^:?l(rcad)/i6:7|( write) BB^S SSm :'OTi2 2iQ. 

^£^^ oRAt40ii Ahgii^ ^ ?inaAiEi£j ^^^^-og 2^o2jtiiei# A^gBhs, Ei=a=5=i fi^EjTj sr 

oog DRAM2J ^^ 4:2 Si ^^^A|^ 4^ 2iCK .OlBItt ^'^^M OilSa RAMilh ^01 

22/(slngie power supply voltage)£S Si:?l S! ^*JV ^ SiSHS, 2>^S 

2jtfl RAM(ferroelectric RAM; FRAM)0ldl' geiSQ. 

?RAm B^l ^(unit ceil)2| B±0{\ im ^ 4 2iCK 3 ShU^ B^l -^01 

Ot^lAi, 2AKbu%)2J FRAM^ Xay ^EIS TflQIM ggewi 2^^SHI5t AK)|2J >ll9tHI J 

AWn lattice const wit) S£^ ^H^^D^ Wm S\t\0\ ^^tl 5|§2J S-^^l 

ei3 s^oPi oias sx-flgol 2iQ. imM. m^m FRAM, ^ dram ai qj^aK^st^ :?^ 

XISAi m 5HH1IAIE12J ^25|og 2>^^S3Hiem AJ-gSf^ FRAMOfl [H*^ SITSI^B 2iQ. 0\y\M. 

'^yi i>^SSifl^^^S= PZT(Pb2rTI03)e»O| A^gElil 2iQ. 01 till. "SI mM^i^ 23^. ^ ^i: 
saXI mA»Sfg019AI gSSXmelting PoinOOl ggg «SSKM0t ?lI«AlEi2| 

P2T ^S^^AI aS^Hog MgtiH 71^011 PZTM B-^(sol-gel) 3© ^^i^'^g 

51 1.^ 02 fflL|^( furnace) LH011A1 500 - 650*C AWI^J S£g Oiy^^SAN, 




5fl ^SsOj ^^0^A!>11 ^IQ. [Q-EhAI, 650-c SCh §§S(iBelting point) 2 lHi?4l^§ WISB 

t^S. AIS3)^XI AF§5|0i s CH^^SJ Diiea E?HX}>iE1, 9\MME\ S SO! 113 e^lO|0^ 

^OlIAJ eHEIK lateral)^ Ol^OlSHDj, 0|2^ E?HA|:f^E1, ^HfiAIEl 51 ^^^^ S^^i 

3aiLK yp^ um^e^ iwaa mm ^lo^ol~ »iti§ s^j iHOii 9\mMB s 

EMSJ S^BfSJ $lt^ ^SM-a^ 5l^*IOtOt eeS, AI^JW «]AI£IOf g aiOIOFS 

35j(HI [[K^ tynm ^ aa. CO€fAI, ^5!5J.t^?IIM ?loK3ie ST^J^oj M ^5 

7J §aSO. ^, ^ ^21 HHEIg aiOiOhS :?51HIAI Bl El g (vertical) eyOIOf^ qi^g ^S5^0jO^*^ 

^saXI itE^ ^0|# 4^ ^-ItHI so. mm. mmti C08(Capacltor over Bitline) 

^So^^ e^SHI S-^iOllAi^ Bl^ Eieil E!XI ^^«»- 3 HIM E|°l ^^jOfl ^ m\lMEim 

3E1U. ^^m^ Mea sifoi §^^^'4^^ b^i ^ afoizs- 9» sOim sisoi, ^^m M^t\o\ 

^^5f^ FRAM°| S^OII^, ffilS^S 01^X1^ §FV IBEiySPI ^SKW Aff 

SD. 0|2f ^1 SSEI- ^^o^a ?liBA|E1S| AJ0l^:?f e:itJOil ?iIHA|Ei2| ElEiy g 

Uje^Al. S SiSSI ^Sjs ^?|<i bf2j SJlilie *a^>^l ^l^^ 21£SAi, ^ AfOI^ gOtSf>fl 
W 4^ &^SX8 DflSa ^xig ;qi€$^ ^OIQ. 

B a»S2| Qs ^Ejo g«aai M2SI S*ISi ^ A10I27F iT^Sfe ^^i^r^l^^K^^^ ^ 

i ^iAiEisTiBEiy mo\j\ sr^sj^ oi£2si s^si ^2 &>^§ ^So^ 

^71 ^'«5Pi ?i*ra s Pi g^oi t^gs s^E«l ^IB-SK 4^:?! 

2^^H)fl eaHX]^E12>, ^71 Eai7:|^E12| S^OQ S^tlOi UIM aSiilf, ^71 OIE 

s>,oj OI^OIAl^ 2>^^SXil OUaa S^IOH SIOIAI, 4^71 ?1SHAIE1~ 4^:71 AIS 015 

sEi gxit flism. 
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c£*f bl^ir^lsfJil^, ^^71 S-^Sx^l^^s P2T(PbZrTI03). PbTI03, PbLftTiOS, BST(BaSrTI03), BaTI03, 
Ba4Ti3012, Srei2Ta209 S SrTi03S Ol^OiXI^ mM ^^-^^ 0|i= BfUS Ol^OiXj^ S|0!Q. 

££t^ bUr^lS^Til^, ^71 ^' i>^^2li-ll^^# Ti02Sf# Q OHM ^^-^JHf ^'^1 

OB mm b ^^5.n\ :>\B^m s^iu ui^;^ s^f t^iltS § 

S flii ^9^^ ^^s^ B?ii2K yiM ^^sm xi^^ ^aii ^suh^ Bmi 
M\ Si^mm MEiyofa -^^i e^-ijgi ±± §^2^ s^^i^ tii^ df°i# ^se^^ b 

^ik Sl^l^ilm xi)2 izrS3°^^ B?ii2K ^312 ^^^^ ^^^m 

xbSa^ ffiik B^sK §iu#feKHi ^gs^^ BTtifif, ^'y\ m ^ 

^^m nBEiysioi mm oisem si^ 2?H2j dh# ^oa g^ofl ^jhs ^^'-..^-"S. 

M2 S^^^l MEiytKM 49( 2>^ax-llS|g AfOjOil 491 a^ej 4^.¥011AJ AIS OlS^H 2i= 

5?ff b32k 491 7313 TOy^ia mmm B^^m mt^ 4^71 4^^ s^si^ 
um^om-. 491 mm B^-nm btikhia-i 491 ^12 la^a^. «n ^ 01^ 

CHXl^ 50iIAj 5i01£ CHi^ eHJ^Bi #^'1 ^StKlK 

EEt^ d^l,^^5^?^l^. 491 m s xii2 s^s^^ s s^^i ^mm^ oi^chxi 

SEe^ 491 OB ^eK« B m^^. e^ExB 7IB4KH1 S^2f dl©^ S^g 

B ISIX^i^Jm E^2f, 491 ^M401l 491 ^'^1 h:#Al71^ H|E 




Biesi«f«^, ^71 711 g§s a 3912 ^ Tioze^og 

Qg(Hl> H ^-§2] b^^^^}*^ ^AIOJICHI CHSfOt £9^ ^5SK)1 4^.^51 ^Sm. 

£ I a' £ 2= H ^*SOil [[fS S^^Siil OilSEI gSIM SAIti^ S9£SAI, £ & ^-S24 bf^^^jt^ 

£ IS B srsog CDS ir^sti oqsbi sti^ x%>^»££ ^S2j ijois ?;r£^ toiti^ srs 

iW|l2)2l^!^ 491%! Se!(2lf)f 7fS A1S HH^EICH egi;Q>,B2| TfiOl 
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liE 2f°i7230a, 230b)(>]| °i5a ^' S^^^ ^^♦£1^, £ lOilAI § Uil fJS £f°i(230 

?4£ EheidsS)^ 5|^5J a 9JE ehei(230b)2i ^^^^ E^HT^Ayoj eg) 

££*^, B W^Oil tCfg 2>^^SjEll [HISBI S^? (2J2)^0ilAl 3 ii^^ S^S^^EH 

idtltfCK IHei-AI, AIS 01 

S£t.t 8 WSDH ^^^m OiiSEI S-Xl^ ^:7| 4::^; S^g !x^AI9PI HIM 5^ 

eaiOlE a}£!(270)s ^b^lt^Cf. 

(2)4). wi^cH i+^f^^oii 2j3foi s,' ai^5 s^oi y\^{zoo)iK -&y\ 

S^2J ^^QO g92|(2I6)(Hl ejM Ol^tlH esHXl^Eiej >II0|E ^-^'l ti[^ 

S2i(230a. 230b)2K ?4E EJ£.i(230a. 230b)°l 2£J S^? SSWI ^t^t M^hXI^^^EI^ 

(240a)(S 1 Ut\0\ 3^(217)011 S^EIOl bIM aei(240)2h AJS 0IS5Hi SI 

71 XHl §11^ 589(300)2^ ^^71 bl^ ^^.'(240)1 g= 7312 l^et S8Ei(400)# WoB 

2?H5J 2| owe e^(252a, 252b)(£ I m^)m ^\0{ 27H2J ^rS^?} 2^(218a, 

218b)2J 1§ S^tlOi S^(250)iU. ^^(250)24 ^^OflAi MS. Ol.^tffi 

27H5I S^(250)(H1 ^MM 6^71 2?H2J (250) 3^2^51 S^(H1A^D^ ^gEl£S 

2^(260) AKDIOU ;HXBtlOi Si^ ^-2iii^l^^(255)2h, ^71 "^if fg°«Sil 

^71 i>^^2jxfl°|(255)s £Alt.^ Um ^01 ^^71 a^C260)2J Sf^OiSf «gg Sin, fe'^ 
a^(260)2J sF^lAl o^£ifl 71 B SSOil ^£ SiD. 

017IA1, -fe^^l 3^(250) a' 2*^(260)^ S tmm. OtIM MS ^ 

^(Pt), ^£lle(Ru), OIBlM(lr), a' ^^Sml^l§(lrt)2) e^^^Olf Ojjl^, 5011Ai 

^^71 if^Sxy^''(255)^ P2T(PbZrTi03), PbTlOS, PbLaTI03. BST(BaSrTiCQ), BaT103, Ba4Ti3012, 
SrBI2Ta209 S SrTi03S 01^01X1^ 20I1AJ SHJS ?^a^ ^^m^ 3101 b^iJ^oh 

D. 

a*!, ^^71 23^(250), 2f^2xii 2^(255) S 9^(260)3h S9e|#2^2| AK3|(HIA< SOIU= 
^^i#^«l5^7^ mt^O\. hy\ m #^^ ^S^^ iBS(400)2>. W a^(250) AKIIM^ W S^#(4IO)0| 
^«£iOi 2iS> ^71 S^^SXIie«255) S 2^(260)2^ ^S^f nHgCSOO) ATOIOil^ J12 f 

^1(4^)01 tiSE10l2[a:B?i^^«t?^^ m §^#(410) S »I2 S^#(420)s TI02e!SS 01^ 

oiaa. 

EAIStXl^ Sr^^HU, ^91 DH^ 5^(252a, 252b)# =?^t[Jl^^ 5:^ §^'2f ^71 ti}^ 2^(250) =^ 
^ tiS2>21 OY^m ^WPI 9|S^01, ^71 DHm ^^M252t, 252b)2^ SJ^ 2^(250) AfOlOfl 5!3.Sl^# 

^71*^ bm ifOL B Si^OlI EU€ 2^^2381 MHa §x|2J =?mM^ «HL»S| ?110IAIE|2h «[U2!^eig 
^EiM B9\ mOi^M Ol^sf^ 2;h2| ^01 \7HS\ S^lf IfflSJ S^g S§2S AtS 

» ❖ 2iS« SSSfjl 2iQ. t&SfAi, ^ M0\^ §01*^711 » 4 Sill. M AH3I5 *iJi(MI 

iiAjEi EBEi^AiOii '^m^ smmsi ^jm ^ s^q. 

£t3£#0ia. 

E 31 S^5Sie, 7}5(200)2J ±^ S^Ofl MEie,^(214), (M13CH E'E 

(230a, 230b), ±± S^(217) a Haiei S^ (218a, 218b)g TblSh^ EglXliiiEIM CMOS 
sll_ 

lt||f24l5)# '*il^^^'»TrE^&('£AI Mif )g IHEfy^ra #71 4i>i S^Oil 2^E|^ b|E 

ei(240)m ^StiCf. 

3 a, ^71 biM e^ej(24G)oi mm aaoii ati^iCH bpss^m 4000 ~ boooasj 

e\^m[ ^71 Eefloi a^(2l6<i, 2l8b)2i Ss?§ igAl^ie -eSSChUS «S«SSAN M\ sz.^ 
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^ nH@(300) 3:' ^2 iiHS(400)^ SSt-O. 

£ sfisra, i^^:-! s^^hDOi s^s l5^g^ £2 w^. oti# 13 la^a^, si wsi 

t Wiz.^ ^ Ofe CMP(Chenical Mechanical Polishing) g>^S OflW &^^Oil 2JSK)1 ^^\0{. 
SStHIAl ^^£1^ 2>^^3xfl 9\MME\9^ E2HX|>£i2i ca|o, g«(2i8a, 2l8b)# 3^A|^ 

OHM 5^-t1(252a, 252b)M ^^t.O. 

J -^91 S^Oil Ti022|g g;^^*^ ^, ^'•71 OHt 5ei?(252a, 252b)2| ^Sl itgAI?!^^ 4^ 

SAIoWe Sr^^^U 1^91 mm ^^-tJ(252a. 252b)l qi^SUl £2 4^1 21^(250) 

5 SgHI-^ Si^o ^XilS^71 ^ISra, :iriaEiil CVD(Chanical Vapor Deposition) S^gOfl 2JSI01 4^ 
71 ?f 1) 0Hil^(252a; 252b)2i ^DO im^ m, TiSINS^. TaSiJPI S! TiUNStog 0| = OiX|^ 2 
OflAi 0\b^ oU°i 5|og ol^dXI^ S^#(SA| 4Sef)e «^ 4^ 2iD. 

£ 5# M) ^^^#(410)01 ljli# SBOil >iiHEiSgi^S g*iS>Jl, 4^ 

^ SiTsToH^ 5^(252a, 252b)(HI gAiOfl 23H2| e^Xl^ilOi SXiAl SSEIOi 27H 

£ 60 £^^o}3, i^^71 e^i^i 2^(250)01 *J^^ 23Dil 2>^^2I l^^^l M-^Csol-sel) 

P2T(PbZrTi03), PbTj03, PbLaTi03, BST(BaSrTi03). BaTiOS. Ba4TI30i2, SrBi2Ta209 S SrTi03^ Ol^OiXI 

^ 201IAJ ^^^m mum MBmo\ ^ SiQ. 

:i Si i>^saiii5m laEiy^K)!, ^7i s^(250)2j 4f¥iHi>M >ms oissm sib 2 

;H2J i}§ 21^(250)011 ^nM ^71 2:>H5i S^(250)2J g^OflAlH^ ^71 3^(25 

XHS^S^ 2iQ. CDEFAJ, OlSSQ 2ie 2;HSJ ^OOAJ 17H21 3^(250) 3 t3H2| 4^^ 9^ 

(230)1 ggas AfgufPii ^IQ. 

S 71 sriue, 491 4»-^ 2^(260) S S-SSji!^^(255)21 ^g(Hl Ti02^^# g^^Hl, .3 4'"3 



HHEiye^OI 491 4^i^ 2^(260)21. iii^e bigAI?!^ gaiOlE 5eiS(270a)01 
ull§!(500) a' J312 §^^(420)^ ««*Ja. 
E sTise, 491 MEHOIE Sei5(270a)0l SjUI S90il ^71 eaiOlE 5^§(270a)OI iB 

?4X1E^ X113 SSt^ ^ iHEiySKM ^iflAIEiSI iOIOlE E^el(270)m S.^tiCh 491 ^313 £2 

(Wl# ^3 ^fflEISSM SmKW Ti/TIN/AlSf, TiAiN/IIPT, TiN/Aief TiN/Bert Af 

491*t U|'2^ S ^*SOfl C0€ i>^S2j^ OflSEl 4^x1011 AJ~ 6U2i 5H5BAiE12r5hU2i ^SiXI^EiS 

B^l ^OilAi OISB^= 2;Hei MOj UHSJ 21^21 1?HS|^^ SgSe Si 

2iCK C&efAi, ^ AH)I5 gOISCT .^"^ 4^ SiH, ^ «4M COO- ?iliBAIE1 

HSEi^AIOIj €i'^£l^ iniEiy ^ SiQ. 

SrS^S 7li4 Afe5 LHOilAI & ^OHHIAJ #^ XI^^Jl 7fS XKHl ^t\0\ 0|Er7W ffti 

01 7^^s^a. 

a bisr« s^joi 71221, 491 e»!xi^ei2k ^71 msh 

M^sEiSI S^M S^EIOI 2i= HIM Ef°iiU, ^71 HIE Sf3^ ti^Sl^ OHg S^jg 

S ^71 EgH;a>iei2j £aei aejon s^oi si^ ^iabaieii smf^ ms. oi^oiai^ 2>^^2 

DilSai 910\M. ^7I ?liBAIE<^ 

^71 as A)5 0ISSH2 o,^ 27H2J ^Oj «J¥ S^2> l?H2j S^m AfS«F£^ 6^ 

71 27H2J ^21 2,^ DHW =«J(HI &AIOB S^S ^eHS 491 2?H2J 309 S«AI 3SaOi 21S ^SS 

g^tr2 

Xflt«/Oil ?XQ\M. 491 ?lH8A|Ei^ 

AiS OlSShU Si^ 2;H2J MOH g*lAi ^71 U|E Eiei^J t'^Q^M ^Z^ g^S^g 7HXH«^01 ,^^E1II, 4^ 

71 2;H2i ^ mm mt\o\ 491 2?h2j ^21 21 eebsi s^oii s^tioi at^ a^2>, 

491 S^2| 4^^0ilAl AIS Ol^tH 2i= 27H2J ShV S^Ofl ^^^Ai ^71 2?H2J 
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Xil2*»0il S^OiAj, ^^BM^^ PZT(Pb2rTi03), PbTI03, PbLaTi03, BST(BaSrTi03), BaTr03. 

ea4Ti3012, Sr8i2Ta209 ^ SrTI03S 01^CHX|= SOilAi .Oii:^ SH-^S Ol^OiXI^ ^ 2is ^SH 

7 

Xfl2^^(Hl SiCHAi, ^'"71 a^ S TiOZsm □ itt.^^ 2J# ^9:^^ tfe 

DiJaEI S^tl. 

}i\2^m SiCHAi, OHM B^M 491 ^1-^ 3^21 7^ m^z^ s^^M ^;^§h7j ?mhoi 491 mm 

e^if 491 2!^ MOm 7^U^ W&^M G 5t^$^= 21# ii'^SJjl Oil2SI g" 
XI. 

^^t^ II 

XillC^^Oll SiCHA^, :^71 Xfl3 Tl^^^ TiSi^^^ TaSiNS^ TiWPt^S OlWiXI^ 50aAi 

s^^i- bi^^ g^i tissi^ e^ssf, 

^71 as## I|£iy$K)l ^71 Ul^ S^ISs €«B 3^2^ s^sje Uim .Efotg ^^t^ 

^71 ^mmm XI2 SZ^ iiSQi'f B^IISf. 

^71 xi2 sejsr a »ii sz^ sse^g reiyeioi ^7i sn?} s^si a^i kSAi^i^ -esss 
491 m u^M mm E^m «ssje B^aaf, 

^71 giU^4KHl All «SoF^ B71|2h 

4^71 X111 ^^'M mEi^t\0\ 491 OHM ^e}§ OlSSUl 2?H°i OHl S^Oil gAIOil 4»€HS 

491 mm 5«{01 S*»S 2;H2i ESIXI^IOil ^MM SSSUOi ^^o[^ 
^71 3^1 e= i>^S2!iflSt© SSS^^ 
^71 2>^S2!X-||5|^ ^2 S^^M ^gth^ E^TflSf. 

^71 B12 e^Sfs IBEiyejOt 491 ^^^^Xiieit AfOlOll ^71 S^2J 4^A| AJS Ol^sm 

2i= 2^21 S^M gtlAJ 491 2^^ S^OiAlB gg£|£§ 491 S^3^ Sl^'a 
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mmm s^iss n^^ m sssi s^si^ B:?a2K 
^71 ;Eii3 Kis§ BiEiysioi mmom §*8 s^ei= moim ei-2!g 

^^t^ 13 

^iM2*^o^l siOiAi, ^^^i mm B^m m^t^^ B?iioiiAi mz ssss ki^ei^, «i. m si «sis 

SmM Oliz SI-US Ol^OiXI^ e^SS SSSf^ 2lg ^S^S of= ^S^Xil IHIHa S^Sii ^1 

g^tJ 15 

M\2^m 910\M. ^'^^m'^'^ PZr(PbZrTi03). PbTr03, PbLaTi03, BST(BaSrTi03), BaTi03, 

Ba4Tt3012, SrBI2Ta209 S=' SrTI03^ Oi^OiXj^ 2(HIA1 .Oihi SlUM M,m\0\ 2lM ^9 

S;?^ 16 

afS^il ?\Bm\ m-^ §^S^ dl^^ S^l ^^o\^ &?112f. 
die ^eH^# iB?^ ^^31-^ 

^91 Tdii sHEiysra 4^71 bi^ mu ±:ti a^]u- s^a^ um ^?im 

^2m^m HI2 gs^'-B ^^t\^ 
^?\ ^2^^ SI ?3ii #^^ ^s^ig niE^ytKM ^'y\ Eai°J s^sj i^Ai?!^ ^^i^^ 

^71 i3f^ s^ofl ;gii M^ss btusk 

M] s^^ fiDEiysfoi ^'y\ mm ±#ai?i^ m g'^ss ss^r^ btusi-. 

^^71 Jill ?>^^#oi mm^m 3911 ^^^m e?«£f, 

^^71 xfli ^^'^m mEi^tm ^^y\ mm e^-^js oismn si^ 27H£] m 5«?(H! §aiob sis 4^hs 

^71 2^^3lll5|A»i)ii ^2 3?fl2f, 

^71 «12 HflEiyoHDI ^71 AfOIDfl 491 S^SJ ^^^Ai AiS OI^SUl 

27H2I S^M S*IA| ^71 2)H21 B^OiAISy- StJSUH^ S^2F Sl&a 

491 23^ SI 2^^^*112^2J irg^ SaOfl «12 ^ B?ll2f, 
491 ;i312 91011 ^9^^ ^^5^^ &?1IS1^, 

^71 §951 SI M2 §^ flBEiyfiftt 491 4^^ S^SJ S^^M kSAI?!^ SaOim 

e^JJ§l :?blt^ #2.^ ^S^' fills SI ^2 S^ss ^nsti. 
^71 SaiOlM Xg^^ 3^3 t^SSI^ 

4'7I m aS#S IBEiySlOl ^71 SaiOim S$H ^7I S^if S^EI^ SEilOl^ EfSJS 

g^t^ 17 

SioiAi, 4^71 iiaii a ?3i2 §^ m^m.^ Ti029|o^ 21s ms^s Sfe 

s^sa oiiaei §*isj «ii . 
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